Abstract-Carbon nano structures were grown on Gallium Phosphate substrate by using Alcohol Catalytic Chemical Vapor Deposition (ACCVD) method. The aim of this paper is to study the structure and the morphology of the carbon nano structures growth on Gallium Phosphate. Gallium Phosphate is known as piezoelectric materials which are more stable and similar to quartz in its crystal structure. The ACCVD is chosen because of its simplicity and economical method for the growth of carbon nano structure. Mixture of ethanol and Iron Nitrate in a ratio of 1:25 was used as the catalyst to impregnate the carbon nano structures. The carbon nano structures were grown at 800ºC. The ethanol liquid which was used as a carbon source was injected into the furnace tube with flow rate of 2.0 ml/min. The furnace was flowed by Argon gasses throughout the experiment. FE-SEM and EDX are used to investigate the morphology of the carbon structure. Finally Raman measurements have been performed and equipped with laser diode emitting at 632nm.
INTRODUCTION
Gallium Phosphate (GaPO 4 ) is known as piezoelectric materials which has a lot of interesting properties.
It has high electrochemical coupling, existence of temperature-compensated orientation for bulk acoustics waves (BAWs) and SAWs, lower SAW velocity and also high electric resistivity [1, 2] . This makes it a suitable piezoelectric material for Surface Acoustic Waves devices which are suitable for applications in chemical sensors, pressure sensors, biosensors, temperature sensors and mass sensors [2] .
The beginning of new area in carbon material science was discovered by Harry Kroto when he found C60 molecules in 1985 [3] . While in 1991, Sumio Iijima continued this research and discovered its special properties and become famous among researcher after he observed the thin needle-like material under TEM. It was proved had a graphite structure [4] . Carbon nanotubes (CNTs) are currently known as one of the strongest and stiffest fiber due to its C-C bond. Therefore, CNTs can be used in many applications such as sensors, energy storage, biotechnology, thin-film electronics, field emission devices and electromagnetic shield [5] . Many researches have been made that the CNTs can be characterized by its strong covalent bonding, a unique structure and nanometer size. It also have special properties including exceptionally high tensile strength, high resilience, electronic properties ranging from metallic to semiconducting, high current carrying capacity, and high thermal conductivity [6] .
There are many fabrication processes that have been developed for carbon nano structures. The carbon nano structures can be synthesized by several conventional methods such as: laser ablation, chemical vapor deposition (CVD) and electric arc discharge [7] . Alcohol Chemical Catalyst Vapor Deposition (ACCVD) is the most popular technique because of its high yield, high purity, low cost and flexibility in temperature and hydrocarbon gasses adjustment to control the structure of carbon nano structures produced. Different parameters are considered for the synthesis of CNTs such as temperature, pressure, reaction time and gas flow rate.
In this project, GaPO 4 is used as a substrate and ACCVD process for the synthesis of carbon nano structures. The substrate and the process are suitable for high temperature conditions. Iron Nitrate is used as catalyst to impregnate the carbon nanostructures. The surface morphologies, element composition and properties of carbon nanostructures using ACCVD synthesis on the GaPO 4 will be discussed thoroughly.
II. MATERIAL AND METHOD

A. Sample Preparation
The carbon nano structures have been growth by ACCVD method. The catalyst was obtained from 0.5 g of Iron (III) Nitrate Nonahydrate, 98+% mixed with 12.5ml ethanol from GmbH chemicals. To achieve the thick mixture, the solution was sonicated for 10 minutes. Then the mixture of the solution kept under room temperature for 1 day. Before using the solution, the catalyst has to be sonicated back for another 5 minutes. Lastly, the solution was drop casted on the Gallium Phosphate and was dried under ultraviolet light for another 10 minutes. During the ACCVD process, 50ml ethanol was injected into the furnace tube. The flow rate was 2.0 ml/min and the furnace was flowed by Argon gasses throughout the experiment.
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B. Characterization
The characterization of the carbon nano structures have been done using JEOL Field Emission Scanning Electron Microscopy (FE-SEM), MERLIN Energy Dispersive X-ray Analysis (EDX) and Raman Spectroscopy. The morphology of the carbon nanostructures were provided by FE-SEM. It used to investigate the types of carbon nano structures. Followed by EDX technique has been done for identifying the elemental composition of the specimen. Finally Raman measurements have been performed and equipped with laser diode emitting at 632nm. Fig. 1 shows FESEM images with different magnifications for carbon nano structures on the Gallium Phosphate substrate. FESEM images show coil and straight carbon nano structures of carbon nano structures have been grown. From the previous research, metal catalyst is one of the important factors for the formation of carbon coils [8] [9] [10] [11] [12] . In this study, Iron Nitrate is used as the catalyst to impregnate carbon nano structures. This shown that metal-support interactions and concentrations are determined the morphological and structural characteristics of carbon nano structures. It also affects the catalyst dispersion, crystallographic orientation and shape of the carbon nanostructures form. It is noteworthy that the catalyst coated has to be uniform on the Gallium Phosphate. The thickness growth of carbon nanostructures are based on this uniformity based on the Fig. 2 . It can be seen, some of the carbon nano structure with diameter around 60nm -200nm. The screws pitch some of these nano structures are high compared to the structures with the smaller diameter. 
III. RESULT AND DISCUSSION
A. Surface Morphologies
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B. Elemental Composition
EDX spectra were done from a bundle of carbon nano structures in order to confirm the features were element of carbon nano structures and Gallium Phosphate. The image for EDX analysis is shown in Fig. 3 .
Fig. 3: Carbon nanostructures image for EDX analysis
The spectrum from the data set is shown in Fig. 4 . In this figure, a distinct peak due to the spectrum rays of Fe can be seen at about 0.5 keV. In addition, the small spectrum peak of Fe at about 6.4 keV also can be seen. The existing of Fe in this spectrum shows that there are only small amounts of catalyst left throughout this process. The large peak due to the spectrum rays of carbon at about 0.2 keV. This carbon spectrum weight contains 84.77% from the overall element on the substrate. Therefore, these EDX results confirm that carbon nano structures can be growth on the Gallium Phosphate using this synthesis procedure. Raman spectroscopy is a powerful tool used for the characterization of carbon nanostructure in order to detect the prominent peaks for the classification of different carbon nanostructures. An area of 150 micron by 150 micron was selected for the Raman analysis. There is a prominent band around 1336cm-1 and 1598cm-1 as shown in Fig. 5 . This band is known as the D band and G band. The graphite is composed of sp2 bonded carbon in planar sheet [13] . The D band can be referred as the defect band and its intensity relative to the G band is used as a measure of the quality with the nanotubes [13] . The Id to Ig ratio was found to be 1.1; this high value could be explained as a result of the densely concentric layers of the carbon nanostructures with very large diameters. The Id to Ig ratio of 1.1 is very close to the value of 1.02 as obtained by [14] . Usually, the Id to Ig ratio is used for determination of degree of purity of the Carbon Nanostructures, a higher value greater than 1 indicates a that lots of defective walls are present in the structures [15] .
C. Carbon Nanostructures Properties
The strongest feature in Carbon Nanotubes Raman spectra is the lower frequency radial breathing mode (RBM). The RBM is appearing only in carbon nanotubes and is a unique phonon mode [15] . Therefore, from the observation with the RBM in the Raman spectrum in Fig. 5 proved direct evidence that a sample contains carbon nanotubes.
IV. CONCLUSION
In this study, the Carbon nanostructures are growth on the Gallium Phosphate. As mention in the introduction, Gallium Phosphate is known as the piezoelectric material and suitable for the BAWs and SAWs fabrication. The method of the synthesis used can be done to growth the carbon nanostructure based on the characterization shown.
For the conclusion, the synthesized carbon nano structures using alcohol catalytic chemical deposition of ethanol and Iron Nitrate on the Gallium Phosphate is successful. The diameter of the carbon nano structures is in a range of 60nm -200nm. The catalyst has to be coated uniformly on the substrate to get the better thickness of carbon nanostructures. The growth of carbon nano structures is successful in the present of ethanol and Iron Nitrate throughout the process. FESEM, EDX and Raman characterization indicates that carbon nanotube also growth in this process.
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